ABSTRACT: This paper analyses the implementation and the use of the Integrated ABC-EVA System as an engineering management tool, that identify activities which are economic value added creators and so contribute to stockholders' wealth. The motivations to rate indirect and capital costs are presented. Pre-implementation and implementation steps are illustrated using data from an implementation of the system at a mill services multinational company. The impact of the increased reliability of cost information on the company's decision-making, potential long-term business performance, and expected shareholder wealth creation is discussed.
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INTRODUCTION
he management practices, such as: continuous improvement; total quality; and integral management of the costs have, as a support, a system of fast and flexible information, which supplies assurance information to the administration, especially the ones related to costs of the company. Generally, the more reliable the cost information provided by the cost system is, the better will be the management of the decisionmaking and stronger will be the performance of the company (Roztocki, 2001a) .
A better decision making shall be based on complete information of all the necessary costs to create a product or render a service, both the tangible and the capital cost expected by the investor and/or creditor.
The general objective of this paper is to contribute to the research and improvement of management information based on the value for activities. Also describe the two concepts that arose in the two last decades: the Activity Based Costing (ABC) and the Economic Value Added (EVA), and how both of them, integrated and implemented in companies, may transform themselves into a management tool for decision making. Regarding the specific objectives of this paper, the intention is to demonstrate how the Integrated ABC-EVA System can be used as a management tool capable of generating information for the evaluation of the creation/destruction of each product's value.
ABC and EVA are management tools, which provide to the organizations a much clearer perspective of its internal and external economy. The executives that need to make decisions concerning their operations, their production processes, objectives, their products and customers should use them.
It is important to highlight the converging points between these two methodologies that certainly promote the integration. The Traditional Cost Accounting, or simply TCA, randomly allocates the indirect costs (overhead) on the cost objects, usually based on some criteria regarding volume, such as, labor hours. The ABC consists on a technique applied on the indirect costs appropriation through existing casual acknowledgement between the activities and the cost objects. Anyway, it does not take in consideration the total cost of the capital associated to that cost object. Whenever the managers use only the ABC for analyses, they have difficulties to meet the investors' expectations. The Integrated ABC-EVA System does not only comprise the cost system. Besides providing the managers with consistent information, with the correct capital cost allocation among the cost objects, it provides information on each cost object separately. After the system is implemented, the manager will be capable to evaluate the factors, components, processes or operations that are adding value to the company (Roztocki & Needy, 1999) .
Concerning the practical contribution, the research will obtain susceptible results to be used by manufacturing and service rendering companies which have raised indirect costs and investments, informing them about this tool and its applications. As this subject has not been fully studied, there are still some points to be explored and this work will help verify how it is possible to identify activities that destroy value.
The research analyses, still, a Case Study describing the development of a system in a Brazilian company that renders services in the Steel making area, with great amounts of capital employed. In a case study, though, it is not possible to infer more than the limit of the studied case.
ACTIVITY BASED COSTING SYSTEM (ABC) AND ACTIVITY BASED

MANAGEMENT (ABM)
While the discussion of which is the best costing system; Costing by Traditional Absorption or Direct/Variable Costing, and if they complete each other persist throughout the years, the economy evolves and the necessity of a costing system that follows this evolution is more and more noticed. Johnson and Kaplan (1993) , state that from the 80s, the obsolescence of the cost and management control accountability systems became particularly unfavorable, on the global competition chart. The consequences of inexact products and accounting systems costs with problems in the control of processes, and the performance evaluation became a serious problem for the American industry, in an everyday more competitive market.
The ABC System was developed initially to support the manufacturing companies that needed to improve their costing management, in order to improve the production and costumers service processes, transforming the financial function from passive narrative to preventive agent for the future (Kaplan & Cooper, 1998 The ABC System uses a technique in which the indirect costs are appropriated to lots of units through some bases that are not related to the factors' volumes, named drivers. The indirect costs are associated to the necessary activities to generate the products.
The ABC methodology estimates the activities consume resources and that they are necessary to the manufacture of products or services rendering. Through costs accumulation in homogenic activities, it is possible to evaluate the costs of the object costs precisely. The activities may be identified considering the company as a whole or the departments, that is, the departments may be considered activity centers. The resource distribution process to cost objects may be represented as follows:
Figure 1: Cost distribution to the cost objects through ABC Source: Cogan, 1999 According to Cogan (1999) , the ABC presumes that all costs from each activity center works, as they were variables, maintaining proportionality with the respective activity. The cost driver is the criteria used to demonstrate the casual relation between the resources consume by the activities and the utilization of the activities by the cost objects.
Roztoki and Needy (1998) mention that although they permit the operational costs calculation, the ABC System has failures because it does not impute the total capital cost. While the depreciation (a part of the capital cost) is considered in the ABC calculation, the interest over the capital invested in a company is not included.
Although the ABC costing implementation is complex, it can be very important to the company's management, because it allows the Activity Based Management -ABM. This technique comprises the activity-based administration, because, in a final analysis, the activities performed inside an organization are responsible for the value generation process. So, both the ABC and EVA System are very useful in a value-based management.
The ABC is a kind of revealing instrument because when employed, it appoints the costs and its true causes, relating them to the activities and processes used in the execution of some business operations. 
ECONOMIC VALUE ADDED (EVA)
The concept related to the EVA is not a recent discovery. Actually, it was already applied within the residual profit concept that may be defined as the operational profit minus the capital cost. Alfred Marshal (1890), famous British economist, defined the real meaning of the economic profit as: "What remains from the profits after the deduction of the interests over the employed capital in the current rate, may be called undertaking/management real gain". The EVA is, concluding, a variable of the residual profit.
EVA's main idea is to provide the stockholders with a return that compensates the risks they are having. In other words, the return to the investments shall be, at least, the same amount of an investment with the same risk in similar market places. means of innovating products, successful advertisement, and impeccable services, among others (Ehrbar, 1999) .
The company's decision to acquire assets or to invest in the development of new products and services, with expected return rate greater than the capital opportunity cost, usually comes together with the best financing alternatives identification, tax advantages, fiscal and others. And so, the company's administration objective is to provide the stockholders with constant appreciation of the effectuated investment, by means of a sustainable increase policy vis-à-vis value creation.
The EVA is a taxable income measure. In the arithmetic form is NOPAT -Net Operational Profit After Taxes minus the charge over the capital, appropriate for both indebtedness and stockholder's equity. The result is the value in calculated currency (dollar, pound, real, etc.) that exceeded/lacked for the capital cost used to accomplish that profit. Economists also refer to it as economic profit or residual profit that, in other words, exceeds, after all costs have been covered. The formula for the calculation is:
Where NOPAT is the net operational profit after taxes, C% is the capital cost in percentage, and TC is the total capital.
Capital Cost is the minimum return rate a company could receive if it chose another investment of equivalent risk -that is, the opportunity cost of the employed resources as a result of a decision on investments (Downes & Goodman, 1993) .
Though there are several individual activities that people may pursue to create value, according to Ehrbar (1999) , in the end, such activities are reduced to four categories measured by EVA increase, which are:
1) cut the costs and reduce the taxes to increase the Operational Profit ("NOPAT") without adding capital. That means, operate in a more efficient manner to gain a greater return over the capital already invested in the business;
2) undertake all the investments in which the NOPAT increase will be greater than the capital charge increase. That means to invest in profitable increase, undertaking all the present positive net value projects that compromise producing a return over the capital that exceeds the capital cost;
3) extract capital from operations when the economies originated from capital reduction, exceed any NOPAT reduction. That means, stop investing in -or liquidate -assets and activities that are not generating equal returns or greater than the capital cost. The greatest change in this area is the sale of assets worth more to others, but this item also includes alternatives as the storages reduction and the collection of bills to pay acceleration (both represent capital investment); 4) structure, through financial department, from the CEO and administration council, the company's finances in such a way that minimized the capital cost.
A great cost reduction, sometimes, does not automatically provide a value creation improvement, which may remain unaltered or even be reduced. Usually, the companies utilize a conflicting variety of measurements such as profit growth, profits by stocks, return over own capital, gross and net margin, tax margin, cash flow, current net value and internal return rate. The issue exposed in the example above is that if a project reduced the operational margins from 15% to 13% and the ROI (Return Over Investment) from 23% to 20%, it would be adding value, considering that the company has a capital cost of 12% and the investment project has a return of 17%. In this case, the answer is yes.
Though, the new investment reduces the operational margins and the return over the investment, the economic profit raise. It occurs because, though the new investment is worse if compared to its current operation, it is still sufficiently good to cover its capital costs.
The most important conclusion from this example is that, if the decision was made based on the traditional metrics of performance, it would not be investing in a project that adds value, simply because it would not be able to measure its potential correctly. Ehrbar (1999) comments that the EVA, when fully used, is much more than a metric to sum up revenues, costs and calculate the residual profit. It is also a way to measure and manage the business performance, focusing the wealth creation to the stockholders, once it aims the stock prices increase.
INTEGRATED ABC-EVA SYSTEM
The greatest motivation of investors that are looking for new business opportunities is the expected return to its investments. The management of a profitable organization shall always aim the value creation for its stockholders, this means, generate sufficient value to cover the capital cost. If it does not occur, such organization will be destroying value, and its managing actions shall be corrected.
In order to serve the investors interests, the managers shall manage costs and economic value while they maintain a minimum profitability level. This requires constant improvement, creating value, opposing to the values manipulation to short term profits.
The traditional financing system randomly allocates the company's indirect costs on its cost objects. The ABC costing, on its turn, is based on the idea that indirect costs are generated by a number of activities necessary to the manufacture business success or business processes. As the activities consume indirect resources, and the products (projects or processes) demand activities, the product costs are related to the resource costs.
A great cost reduction, sometimes, does not automatically provide a value creation improvement, which may remain unaltered or even be reduced. This happens because the ABC method, though being sufficient in the operational costs calculation, it is deficient regarding the capital cost. Though the depreciation (part of the capital cost) is considered in the ABC calculation, the interests over the capital invested in the company are not (Roztocki & Needy, 1998 (Roztocki & Needy, 1998) .
From the managing point of view, a reasonable way to consider the capital cost would be dividing it by the activities. On the other side, if randomly allocated, these activities cost would be distorted.
The ABC arose to try to solve the problem of arbitrary indirect cost allocation to products deficiency. According to Roztocki & Needy (1999) , the implementation method used in this work and described below was created by researchers from the University of Pittsburgh and proposed the ABC method association with the performance measurement based in value, what would include the capital cost with the ABC costing system. Follow, below, the steps for the Integrated ABC-EVA System implementation, described by Roztocki & Needy (1999) , for the system implementation, that are similar to the ABC System:
• revision of the company's financial information;
• identification of the main activities and the drivers of the activities;
• resolution of each activity operational costs (using the ABC);
• resolution of each activity capital costs. This step is not present at ABC. As many activities consume, besides the operational costs, the capital investment, these activities' total cost is greater than the one calculated in the ABC System. As a result, the ABC tends to underestimate the cost object. The Integrated ABC-EVA System calculates the capital cost for each activity and adds it to each one of the activities, previously calculated in the ABC System;
• selection of the drivers for capital cost (capital drivers), the same way as the ABC implementation; and
• products cost calculation.
Though the ABC provides correct operational costs, it does not identify which products are economic value creators, which contribute to the stockholders, and which are destroyers.
In some cases, with the capital cost inclusion, the total cost of the product increases significantly. This may alter considerably the definition of what products are more profitable, or what products create value to the company. According to these results from the integrated system, other strategies may be put in practice.
The evaluation of the value creation vs. destruction by each product/service of the company, using the Integrated ABC-EVA System, may lead us to surprising conclusions. A company that works with a great amount of products and has a positive EVA, for example, may have a low result of its potential, because they have products that are creating too much value. Some products may be "disguising" the result of others.
The product-by-product evaluation, through the integrated system, brings to the company a more precise management tool regarding the value creation to investors. For this tool utilization it is essential the numbers of revenues for each activity. Otherwise, the application of this method is not possible, since there would not be a way to measure the value creation/destruction of each activity to the company.
Once implemented, the Integrated ABC-EVA System may be used as a managing tool to protect the company's decision makers that many times make shortterm choices, considering only the profitability that could destroy value in a long-term.
According to Cooper & Slagmulder (1999) , there are two main advantages in using the Integrated ABC-EVA System. Firstly, the decision maker becomes sensitive to the economic return of products and costumers, and secondly, it pays the capital usage more efficiently. Alfa's mission is to achieve positive financial returns from its operations, creating value for its stockholders through the usage of an EVA® (Economic Value Depending on the demand and each customer's verticalization level process, BetaServ performs other activities that integrates the productive process, as an example scrap cutting and delivering for furnace feeding, torpedo-cars' operation and maintenance to transport liquid pig iron, moving and storage of products and subproducts finalize.
CASE DESCRIPTION
Most services rendered by BetaServ require great amounts of capital due to the necessity of using large tonnage equipments such as: Metal Recovery plant; crane; portal crane; loader; excavator; fork lift; pot carrier; among others.
EVA implementation
In Observe that the total return for Alfa's stocks were of 22,7, comparing to -35,8% from the S&P500. The performance is also impressing when compared to industrial companies group (Peer Group), which the average of performances in the same period reached -10, 9%. In the EVA implementation, Alfa showed a program through Business Units levels: global BetaServ level; country BetaServ level; and, lower at each plant from each country BetaServ level.
A timetable was created and through this, at the end of 2001, the EVA management system was implemented in BetaServ Brazil. The main objects of this system were: identify created value in the investment; promote capital careful utilization; and guarantee that all the future investments add value to Alfa.
BetaServ Brazil -MBH Unit
The MBH Unit, belongs to one of the 20 operations from BetaServ Brazil, and will be the object of the case study from this paper. BetaServ renders 6 (six) different Besides that, the intakes for operation and maintenance (O&M) are also BetaServ's responsibility. Next we will present a brief summary of each service rendered in the MBH unit. It is important to emphasize that there is no correlation among the activities. In order to focus attention on the methodology's demonstration, instead of accounting details, BetaServ Brazil's account plan was gathered to facilitate our study. The criteria used to form a group were the utilization of the same cost driver to allocate the different accounts of the group to the activities. We still tried to form account groups that did not represent less than 5% of the total manufacture cost. So, for the case study of the MBH unit, 5 (five) different groups were formed:
• operation labor, considering laborers encumbrances, fiscal and welfare related to the same. This group includes all the accounts (operation salary, encumbrances, personal protection equipment, program of participation in the results, overtime, and all the benefits) referring to the cost with personal labor directly related to the operation.
• supervision and Administration. Likewise the previous group, this one includes all the accounts referring to the costs with supervision of personnel labor and administration of the MBH unit, employees training, awards and insurances, signatures and associations, expenses with trips, auditing, freights, advisory, besides the material used in the office, computers and soft wares, expenses with photocopy machine, and others like (potable water, light, telephone, cleaning material, etc.).
• maintenance. This group includes the accounts referring to cost with maintenance personnel labor, besides all the material from the workshop (tools, equipment from the workshop, raw material to the workshop, etc).
• depreciation. This group represents the accounts referring to the depreciation and amortization of all equipments from the MBH unit, besides the account referring to equipment rent.
• consumables and maintenance. This group includes the necessary material for the equipment operation used in the MBH unit, such as diesel oil, gas, alcohol, GLP, lubricant, tires and parts.
The drivers used by the company to allocate the items related to costs of activities defined in the groups mentioned above were determined, on its great part, through interviews.
Though the services are separated by activities, there is a synergy between the equipments and labor within the operation, as we can see on the Table 2 below. Likewise all other units from BetaServ Brazil, the EVA is measured based on the unit as a whole and not by activity. As described in the Item 3: EVA is the Operational Net Profit After Taxes (NOPAT) from MBH unit, minus the capital cost value in the MBH unit. Alfa's financial department determines the capital cost percentage for each country BetaServ renders service, and it is calculated based on a moderation between the debit cost and the company's net equity. This percentage is revised annually.
APPLICATION OF THE INTEGRATED ABC-EVA SYSTEM IN THE SERVICE SECTOR
The new management Integrated ABC-EVA System is being developed by BetaServ Brazil's MBH Unit and its scope comprises the costs to render services associated to this unit, as well as the activities already defined, that will be used as basis for the new system. As BetaServ Brazil owns the costs, per activity, defined for a year and understanding that detail the construction and the modeling, as well as determine the cost drivers over the ABC, is not the goal of this paper, the three first steps for the ABC-EVA System implantation described in Item 4, have already been implemented.
Development of the Integrated ABC-EVA System in the MBH Unit
Therefore, for the managing analysis through Activity Based Costing, the information would already be available and the decisions could already be made from them.
As each activity has its specific revenues, currently, BetaServ may already determine if the activity is generating operational (EBIT) profit (or loss). Though, as this cost does not contemplates the employed capital cost, one cannot determine if such activity is adding or destroying value. And it is exactly what we will search with the present case study.
The information may be viewed through the Table 3 below. The table is the summary of an Activity Managing Report from one of BetaServ's Unit, and demonstrates the total cost of each activity, through cost groups specified in the Item 5.2, that means: operation labor and benefits; supervision and administration; maintenance; depreciation; and consumables and maintenance. With the services' revenues, it was possible to obtain Gross Profit and the Gross Margin. 192, 00 50.409, 67 114.278, 82 93.661, 70 133.244, 83 GP 27.112, 83 4.964, 40 (2.192, 23) Having this information, the next step is the capital cost calculation for each activity. In other words, the goal of this step is to allocate the total capital cost to each line of service.
For that, a capital dependency analysis table was created where, for each service line (activity), an apportionment of each accounting category was determined, subjected to a capital cost calculation, as observed on Table 4 , described in the Item 5.2. A Capital
Cost Rate was undertaken as 0,60% and applied over all other accounting categories.
On Units level, the accounting categories for the EVA calculation are divided in three:
• NBV (Net Book Value). This category represents the acquired value of the asset, minus the total already depreciated, until the respective month;
• inventory. In BetaServ's case, the supply is provided basically by spare parts of the equipment from the Unit; and
It is important to stand out that, in BetaServ Brazil's case, for the company's EVA calculation, besides the categories described above for the Units' level, there is still the capital cost application over the following assets: AP (Accounts Payable); the NBV of the assets are allocated in the Units, including the equipment not allocated in the Units; and all those referring to central administration and the capital adjustments.
In the MBH Unit, the apportionment of each category was performed in the following way:
• NBV -according to the equipment used in each activity, according to Table 2 , described in the Item 5.2 above. In this case, the lower the Net Book Value of the equipment used in the activity, the lower will be the cost over the capital applied in it;
• inventory -because it concerns spare parts, they are also apportioned according to the equipment used in each activity. As, through agreement, the services rendered by BetaServ are uninterrupted, there is a minimum quantity of parts that shall be available for a quick substitution;
• AR -as each activity has its own revenue, the apportionment of the Accounts to be Received is done by the revenue of each one of them. Adding the amounts of each column, the capital cost of each service line of the company was determined. For the calculation of the taxes it was considered a rate of 34% over the operational profit. As each activity has its respective revenue, this was multiplied by the rate, finally reaching the apportionment of the taxes. The complete EVA calculation for all five activities is summarized on the Table 5 below. From the analysis of Table 5 above, one may deduce that the activity 14 is more profitable taking in consideration the Operational Profit (EBIT), followed by the activities 22, 18 and 15, that, in a decreasing order of profitability, manage to remain profitable. The activity 16 seems to show a deficit for the company, this fact was already known by the company since the ABC implantation. the revenue generated by the rendering of service was capable of restoring all the service associated costs. On the other hand, the Activities 15 and 18, which generated operational profit to the company, were in fact, destroying the stockholder's value, as the total costs of these services were greater than the generated revenues.
The comparison between the costs informed by both systems shows that if we consider only the operational profit (EBIT), obtained through the ABC System, we would not have detected three activities destroying the company's value.
In order to determine precisely the reasons why three activities are destroying stockholder's value, we need to make a detailed analysis of its operational costs, of the dimension used in each one of them, besides the practiced prices. In the specific case of the Activity 16, in the costing per activity it had already been detected that it concerned a service, which generated loss to the company. Its operational cost was greater than the revenue. This, together with the capital cost, transforms this activity in the one that most destroys value in the MBH Unit. However, in the case of the Activities 15 and 18, if we only analyze the Table 4 of Capital Deficiency Analysis, we notice that the greatest capital cost weight concentrates in the item NBV, the one related to the net book value of the equipment used. Therefore, though such activities generate operational profit, this profit is not capable of surpassing the total capital responsibility.
Another important observation is the analysis of Activity 14's operational profit, which is the most profitable out of the five activities. Although, it is an activity that uses more capital than the others, it consequently has a greater capital cost. It makes the Activity 22, which had an EBIT smaller; add more value to the company than the Activity 14. The total EVA from Unit MBH and from each activity may be perceived on the Though, only by the Integrated ABC-EVA System we can detect activities that were destroying value. Therefore, it characterizes the existence of a crossed subsidy, whereas in the former system the Activities 14 and 22 subside the other services in generating value. To do so, the underused equipment could be sold; the usage of the equipment from the unit could be optimized, consequently increasing the utilization of those, which remained in operation. Thus, the assets of the unit would be reduced, mainly the ones from these activities.
Another possibility is the replacement of the equipments by others with lower NBV. All these solutions are directly connected to the capital cost referring to the NBV.
This category is responsible by 86% of the Unit's total capital cost and therefore is the one, which would reflect more strongly on the stockholders' value.
The reduction of the AR consists on another option for the managers. So, there are two possibilities: try, through negotiation with the customer, reduce the payment term; and find all the invoices that were not paid in order to obtain a final solution.
One could still try to reduce the operational costs; increase the revenues by raising the prices; increase the amount of services rendered within the same activity, in order to increase the revenue without increasing the capital investment (it means to use the same equipment to obtain more revenues); and/or even try to replace the equipment in the marketplace to obtain better productiveness and lower costs to increase the created value. Thus, the new cost system acceptance allows BetaServ's high managing division to make managing decisions, based on the most accurate cost and services calculation.
CONCLUSION
The paper demonstrated how the Integrated ABC-EVA System could be used as a management tool capable of generating information for the evaluation of the value creation/destruction of each product.
The information extracted from the analysis of the results obtained by the case study in this paper, applying the Integrated ABC-EVA System, revealed the magnitude of the differences confirmed between the analysis of the ABC System and the approach of the integrated ABC-EVA.
Though, the ABC provides precise information on the products' operational costs, it does not identify which are economic value creators and, consequently, contribute for its stockholders' health.
Regarding the main conclusions of this paper, one is that it is possible to obtain a technically more consistent answer about the total cost of the services, when the value creation approach concept to the stockholder for each activity is used by means of the Integrated ABC-EVA System.
